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Inspect fan Demand : 
Exist I ng 

(54) A Equipment and Manufacturing Process of Metal and Metal-free Phthalocyanine 



An invention of Equipment and manufacturing the Metal or Metal-Free Phthalocyanine is which it use a microwave 
and a supersonic energy from under the solvent. It is a strong points that it can synthesize the Phthalocyane of 
not united , uniformility and small needle-shaped for comparing in the existing synthesize of under solvent or 
free-solvent which uses a normal heat source and a microwave energy 

It is certain to need a pigment process for produce on a commercial scale certain. A existing synthesize of 
under solvent which uses a heat source and a microwave energy have a problem of a long-time pigment proess.as 
well as A existing synthesize of under free-solvent which uses a heat source and a microwave energy can' t make 
completive products because of pigment quality deterioration. 
But, A synthesized Phthalocyanine by invention can be decreased in process-time due to not uniformility. not 

united and small needle-shaped in addition. The quality of product is very useful within the framework of 

industry. 

Representative Figure 

Figure 2 

INDEX 

Microwave Supersonic Wave Phthalocyanine Pigment-process 

A dBiai led siaiement 



Trie txp! an&i ion of Figure 

Figure 1 is the derivatives structure of metal or metal-free Phthalocyanine (M is a Copper. Iron, Cobalt, Nikel . 
Mangan. Aluminum. Gallium. Vanadium. Palladium. Plumbum. Tartar, Titanium. Rubidium, Terbium. Cerium. Lanthanum, 
zinc or hydrogen. X is a Hydrogen. Flour ine. Iodine, Chrorine. Bromine, Alky! Group. Alkoxide Group. And k.l.m.n 
is an interger between 1 to 4 ) 



I 



Figure 2 is a Synthesis Equipment of Metal or Metal-Free Phlhalocyanine is which it use a microwave and 
supersonic wave 

* Explanation on important code in the figure* 

1 — Magnetron 2 — Microwave vessel 

3 — Mode Stirring 4 — K-type thermometer 

5 — Condenser 6 — St i r r ing rod 

7 — Microwave Tip 8 — PID type thermal controller 

9 — Pyrex vessel 10 - Solvent Tank 

Del ai led descr ipt fan of the invention 

Gbfoct of the invention 

Technology in invention and tradft ional Technology in field 
MWiiyWXmmb f.>jEqu ipjnerft ^ndimariu f act u ri nglt fie^Mat fl WPSf a iS^lellf^^ vmip r owaye 

a^jd^jia^^perspiT^^ 

There is a Feature that Phthalocyanine has a vast stability and Optical /Electrical property. So it is used to 
apply for dye, pigment, chemical sensor. Photo-Voltage cell. Radiator. Optical disk. Catalyst. Non linear 
Opt ics. 

Generally, Initial materials of phyhalocyanine are gained after the origin substances of phthalamide, 1.3- 
diaminoisoindo! , 1 ,2-dicyanobonzene are reacts with a urea, nitrogen, metal-indigo and a react catalyst over 
1801C, in a non-active solvent.. 

A representative of pigment process is as follows ^ 

1) Attrition Milling process: is fine crushed salts, others salts and synthesized phthalocyanine put in the 
grinder and milling for regular time 

2) Crushing + Organic solvent process : is crushing synthesized phthalocyanine on dry/wet method and handling 
on organic sol vent . 

3) Crushing + Attrition milling : is crushing synthesized phthalocyanine on dry/wet method. 

Precisely, reducing a unnecessary solvent's usage, it is possible to synthesize pro-environmental pury metal 
and free-metal phthalocyanine on high gaining raion. As those phthalocyanine have a uniformed particle size and 
limited particle distribution and the next treatment manufacture process is reduced, they are profitable to 
product industrially. 

As the synthesis of a metal /free-metal phthalocyanine used a conventional h6at source is possible to be high 
the react efficiency by decreasing the usage of a unnecessary solvent and to react pro-envi ronmental ly. a lot 
of study was progressed but. those study are no used commercially for the uniformed heat-transfer into the 
reactor's inside and difficulty of substances' uniformed mixing. (American Patent No6, 491. 796 of Fifth 
International Electronic Conference on Synthetic Organic Chemistry (ECSOC-5). 1-30 September 2001. 4-5page) 
In accordance with using synthesize method of the heat source and microwave have a merit. But After 
pigmentation cannot produce on a commercial scale, due to quality deterioration so synthesis on solvent 
used for industr iat . 

Tecimical of Invention 

This invention is using microwave energy to solve the above problem in place of the solvent synthesis used the 
existing conventional heat source. Using microwave energy, metal /free-metal phthalocyanine is produced in the 
free-solvent and offer the free-solvent synthesis method of metal/f ree-sol vent phthalocyanine having improved 
manufacture process and physical property 

Beside. This invention are using agitator to equalize the microwave in microwave vessel and a 0.1-100GHz output 
frequency. lOO-SOQOW output frequency, using PID type temp controller, condenser, microwave Tip. Pyrex vessel 
and solvent Tank to measure/control the reaction materials. 



Coiiipos i { i on ^ Effect of Invention 
Following the statement explain the invention in detail. 

This is invention about the equipment with free-metal phthalocyanine by using microwave energy in the solvent 



The initial materials are anhydrous-phthal ic acid, 1 ,3-diaminoisoindol . 1 .2-dicyanoben2ene. free-metal 

phthalocyanine) . acet ic-ineta! . alkyl-metal or alkoxy-metal as a metal base, A nitrate source is a urea, a 

nitrogen. Also Manufacturing metal source for metal phthalocyanine was used in a metal chloride, or alkoxy 
metaKex. etoxy titan, propoxy titan, butoxy titan...) 

Reaction catalyst are used in Ammonium Molybdate. OBU( 1 ,8-diazabicyclo [ 5.4.0) undec-7-ene) or 0BN(1.5- 
diazabicyclo[4,3.0]-non-5-ene) , Solvent is used in aroma halon hydrocarbon group of alkyi benzene. N-methyl-2- 

- pyrrole, quinine, tr ichlorobenzene and l^hloronaphthalene, and alcohol group of n- octanol . 2-methylhexano! . 
ethyleneglycol I 

Picture 2 is original equipment of invention. Equipment composed of agitator to equalize the microwave in 

- microwave vessel and a 0.1-IOOGHz output frequency, 100-3000W output frequency, using PIO type temp controller, 
condenser, microwave Tip. Pyrex vessel. Stirring rod, and solvent Tank to measure/cont rol the reaction materials. 
Solvent Tank is filled with decal in (decahydronaphthalene) for transfer of reaction materials. 

In the present equipment. Heating the substances with using frequency 0.1-lOOGHz. output 100-3000W on 2-20 2- 
20t;/min to 120t; . the more on 0.25-10lC/min to final temp 1 30-250 1; , 
Afterwards, copper -phthalocyanine was put in 5% sulphuric acid solut ion(500mL) and treated with acid on 85 'C , 
Ihr. and were treated alkali on 85"C. for Ihr and to make neutrality. 90t; distilled water was thrown, 
phthalocyanine as dryed \r\ the oven, approximately 105*0, 24hrs. 

Making a phthalocyanine compound by using a microwave and supersonic wave, there is no the existing unnecessary 
solvent recovery and refining process and the efficiency of reaction increase. Accordingly, high-purity mental 
and non-metal phthalocyanine are gained more than the^ solvent synthesis method by using the existing 
conventional heat-source type and having uniform and tiny particles, it is very profitable that the next- 
handling manufacturing process is reduced. 

Following the invention. Pigmentation is processing the metal /free-metal phthalocyanine. 
Pigmentation process 1: Attrition Milling process 

Metal/Metal-free phthalocyanine & crushed salt put in the sigma type kneader and DEG(diethy lene glycol) and, 
milling regular time on lOO-llO'C. After milling, to wash filterate conductivity under 250m S/cm by GO'C 
distilled water. 9010 distilled water was thrown, as dryed in the oven, approximately 105*C , 24hrs. 

Pigmentatjm.PLpcess 2 Crushing + Organic solvent process 

Metal/Metal-free phthalocyanine put in the art I literature or vibration mill and dryed crushing by iron bar /gem. 
In accordance with international patent WO 99/54410 (Application: CIBA SPECIALTY CHEMICALS HOLDING INC.). 
Crushed phthalocyanine IBA SPECIALTY CHEMICALS HOLDING INC.). Phthalocyanine put in 200g part of IPS2-solvent 
and preparing pine-resin solution for 4hrs... After reflex, put in water, and recovered by distillation. 

Pigmentation process 3: Crushing + Attrition milling 

Metal/Metal-free phthalocyanine put in the art I literature or vibration mill and dryed crushing by iron bar/gem 
Crushed phthalocyanine is applied to the pigment process 

At the below, this invention is described more in detail through the experiment but it is not set limit by this 
case. 

Exper iment Example 1 

Copper Phthalocyanine synthesis 

Using synthesis equipment agitating the substances with anhydrous-phthal ic acid 42g. a urea 49g. copper 
chloride 7g. Ammonium molybdate 0.1g. Alky I -benzene 100g 180-185. Microwave 28Khz.250W on 130~250°C, 3hrs. 
Material temp in reaction was regulated by PIO controller therefore Microwave is controlled in 10-3000W, 
Microwave and Supersonic Wave go together. Afterward solvent in used solvent is removed by agitator. Dried 
copper - Phthalocyanine put in copper -phthalocyanine was synthesized. Afterwards, copper-phthalocyan ine was put 
in 5% sulphuric acid solut ion(500mL) and treated with acid on 85'G. Ihr. and were treated alkali on 85*0. for 
Ihr and to make neutrality, 90*0 distilled water was thrown, phthalocyanine as dryed in the oven, approximately 
105*0, 24hrs. 

Experiment Example 2 

The rest of Phthalocyanine synthesis 

In Experiment example 1 1 .2-dicyanobenzene make use Instead of anhydrous-phthal ic acid and copper chloride and 
metal resource make use titanium, iron, cobalt, a Nickel, a cobalt, a manganese, a Aluminum by equivalen 

Comparative Example 1 

Conventional copper -phthalocyanine synthesis {Conventional solvent synthesis) 



Using 3hole-1L-f lask agitating the substances with anhydrous-phthal ic acid 42g. a urea 49g. copper chloride 7g. 
Ammonium molybdate O.lg. Alky l-benzene lOOg and a installing condenser /thermometer /agl tator in a free-solvent 
on 130--250*C. 0.25-15hrs. Afterwards, copper-phthalocyanine was put in 5% sulphuric acid solut ion(500mL) and 
treated with acid on 85'C. Ihr . and were treated alkali on 85*C . for Ihr and to make neutrality. 901C distilled 
water was thrown, phthalocyanine as dryed in the oven, approximately 105*C. 24hrs. 

Comparative Example 2 

Conventional copper-phthalocyanine synthesis (Microwave solvent synthesis) 

In experiment Example 1. it was practiced same as experiment Example 1. except Microwave 

Comparative Example 3 

Conventional copper-phthalocyanine synthesis (Conventional free-solvent synthesis) 

Comparative Example 1. it was practiced same as experiment Example 1. except a alkyi benzene solvent 

Comparative Example 4 

Conventional copper-phthalocyanine synthesis (Microwave free-solvent synthesis) 

Comparative Example. 2. it was practiced same as experiment Example 1. except a a Iky I benzene solvent. 
Table 1 is copper-phthalocyanine reaction yield of Experiment Expl and Comparative ExplM. 



Temp ("C) 


Example 1 


Example 2 


Example 3 


Example 4 


Operat ion 
Example 1 




Yield (%) 


Yield (%) 


Yield (%) 


Yield (%) 


Yield (%) 


185 


91 


92 


75 


82 


94 



Table 1 is showed that Synthesized copper-phthalocyanine yield is superior to Convent iona I /free-solvent 
synthesis on solvent/free-solvent of equal temp/time. 

Table 2 is copper-phthalocyanine diameter/f ineness of Experiment Expl and Comparative £xp1-4. 





Example 1 


Example 2 


Example 3 


Example 4 


Example 1 


mv C;^) 


5.3 


3.5 


11.7 


7.5 


2.8 


dio (/^) 


0,9 


0.8 


1.3 


1.0 


0.7 


dso (An>) 


3.2 


2.9 


6.5 


5.2 


1.8 


dgo {m) 


13.5 


10.8 


23.6 


15.8 


7.9 



^) mv = Mean Value 

Table 2 is shown As the particle diameter of copper-phthalocyanine synthesized by microwave solvent/free- 
solvent were compared with the needle shaped existing solvent synthesis method. 

Table 3 is showed that Metal /free-metal Phthalocyanine is a Relative High Yield by Comparative Example1-2 



Metal 


Cu 


Ti . 


Fe 


Co 


A! 


Mn 


Sn 


Ni 


H 


Synthesis 


© 


© 


© 


© 


© 


© 


© 


© 


0 



^) © : High Yield. 0 : Relative High Yield 
Experiment Example 3 

Manufacturing pigment of copper-phthalocyanine (Attrition Milling process) 

Finally Gained copper- phthalocyanine 50g on Experiment Exampje 1. Comparative Example 1 4 put in with 
crushed salt GOOg.OEG 50g on crusher and crushing on 100-110'C.4hrs.6hrs,and Bhr . Afterward Completed milling 



take out the milling mixture, separately filtering as 5% sulphuric acid . for Ihr and to make neutrality. 90'C 
distilled water was thrown, once more separately filtering as 90*C distilled water, The more distilled water 
was re-dispersed filtering, to wash filterate conductivity under 250u S/cm by QO'C distilled water. 90*0 
distilled water was thrown, as dried in the oven, approximately 105'C. 24hrs. This is the Manufacturing pigment 
of copper-phthalocyanine 

Exper iment Example 4 

Manufacturing pigment of copper-phthalocyanine (Crushing + Organic solvent process) 

' Finally Gained copper- phthalocyanine lOOg on Experiment Example 1, Comparative Example 1 - A separately crush 
on 60min, 90min, 120min as vibration mill of 15mm, 14}<g Iron bar in diameter. For preparing pine resin solution, 
it was soluble in 250g wat^r, 15. 3g KOH. and 40g pine resin. And make up 267mL. 70g parts of crushed copper 
Phthalocyanine put in 200q pat of IPS2-solvent and reflex 10, 5g parts of prepared pine-resin solution for 4hrs.. 
after reflex, put in 200mL of water, and recovered by . dist i I lat ion. This Is the Manufacturing pigment of 
copper -pht ha I ocyan i ne 

Experiment Example 5 

Manufacturing pigment of copper-phthalocyanine (Crushing + Attrition Milling process) 

Finally Gained copper- phthalocyanine lOOg on Experiment Example 1, Comparative Example 1 - 4 separately crush 
on 60min as vibration mill of 15mm. 14l<g Iron bar in diameter. Crushed copper Phthalocyanine 50g put in with 
crushed salt 300g. DEG SOg on crusher and crushing on 100--1 lOtJ .4hrs,and 6hrs, 

Depend on pigmentation process. Pigment quality of copper-phthalocyanine is tested that it is following. 
A degree of Definition (dC) Depth of Color(%) 



Est imat ion 



M 


0.00 - 0.10 


0 - 1 


1 


0.11 - 0,30 


1 - 2 


2 


0.31 - 0.80 


2-5 


3 


0.81 - 1.40 


5-10 


4 


1.41 - 2.20 


10 - 20 


5 


2.21 - 3.00 


20 * 40 


6 


3.01 - 


40 - 


+ 


Clearness 


strong 




Not Clearness 


weak 



Color and Oispersibi I ity On Copper-phthalocyanine and Copper-phthalocyanine pigment were estimated that method 
Is on equal composition, and dispersing (2times) on 3'** Rolling 

Copper-phthalocyanine (Pigment) : lOg 

Oil-ink resin (Rosin Modi f fed Phenol ic Resin) : 40g 
Method of color estimation is that Former Manufacture into Dark ink sample 0.3g was mixed with white ink sample 
0.3g and estimated by red ink sample, 
iesj^^jspeny t^M^ ' 

Using Gr ind-O-Meter , Testing and Estimating the Copper-phthalocyanine and Copper-phthalocyanine pigment of 
Oispersibi i ity. 

Table 4-7 is Oil -ink and Oispersibi I ity 



The test result on synthesized with copper phthalocyanine 



Copper -Pht ha 1 ocyan i ne 
synthesis example 


Color & Property Test Result 




Dark Color 


Pigmentat ion 


Dispersibl 1 i 
ly (/^) 


Def init ion 


Oef init ion 


Dtspersibi 1 i ty 


Operational Example 1 


9 


1+ 


2+ 


2+ 


Comparative Example 1 


13 


Standard 


Standard 


Standard 


Comparative Example 2 


12 


/=/ 


1+ 


1+ 


Comparative Example 3 


75 


6- 


6- 


/=/ 


Comparative Example 4 


60 


6- 


6- 


M 



[Table 5] 

The test result on Attrition Mi 1 1 ing(Exper iment Example 3) of copper phthalocyanine 



Copper - 
Phthalocyanine 
synthesis 
examp 1 e 


Color & Property Test Result 




Attr 1 1 ion Mi 1 1 ing 

For 4 hours 


Attr it ion Mi 1 1 ing 
For 4 hours 


Attr it ion Mi 1 1 ing 
For 4 hours 


Dark Color 


Pigmentat ion 


Dark Color 


Pigmentat ion 


Dark Color 


Pigmentat ion 


Dispersibl 1 ity 
(/an) 


dC 


dC 


Depth 

of 
Color 


Dispersibl 1 ity 
(Afln) 


dC 


dC 


Depth of 
Color 


Dispersibi 1 1 ty 
()um) 


dC 


dC 


Depth of 
Color 


Operat ional 
Example 1 


( 5 


2+ 


2+ 


2+ 


( 5 


3+ 


3+ 


3+ 


( 5 


2+ 


2+ 


2+ 
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The test result on Crushing/Organic solvent process(Exper iment Example 4) of copper phthalocyanine 
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The test result on Attrition Mi 1 1 ing/Crushtng(Exper iment Example 5) of copper phthalocyanine 
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After mixing the equal composition, Copper-phthalocyanine and Copper-phthalocyanine pigment was painted by 
separator for 45mins and Testing color. 

Glass sphere : lOOg 

Transparency paint resin (Alkyd/Melamine resin) : 50g 

Coppe r -pht ha I ocyanine( Pigment) 3g 



Table 8 Table 10 is result on pigment test result. 

ffatfe 8] 

The pigment test result on Attrition Mi 1 1 ing(Exper iment Example 3) of copper phthalocyanine 



Copper -Pht ha 1 ocyan i ne 

cuntHocic ovsimnlo 
oy 1 1 1 1 ico 1 o CAaiiifj 1 6 


Color & Property Test Result 




Attr it ion Mill ing 
For 4 hours 


Attr ition Mi II ing 
For 6 hours 


Attr it ion Mi 1 1 ing 
For 8 hours 


Dark 
Color 


Pigmentat ion 


Dark 
Color 


Pigment at Ion 


Dark 
Color 


Pigmentat ion 


dC 


dC 


Depth of 
Color 


dC 


dC 


Depth of 
Color 


dC 


dC 


Depth of 
Color 


Operational Example 1 


3+ 


3+ 


3+ 


4+ 


4+ 


4+ 


3+ 


3+ 


3f 


Comparative Example 1 


Standard 


Standard 


Standard 


Comparative Example 2 


/=/ 


/=/ 


/=/ 


/=/ 


/=/ 


/=/ 


1+ 


H 


/=/ 


Comparative Example 3 


6- 


6- 


1- 


6- 


6- 


1- 


6- 


6- 


1- 


Comparative Example 4 


6- 


6- 


1- 


6- 


6- 


1- 


6- 


6- 


1- 



[Tebfe 9] 

The pigment test result on Crushing/Organic solvent process(Exper iment Example 4) of copper phthalocyanine 
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[Table 10} 

The pigment test result on Attrition Mi 1 1 ing/Crushing(Exper iment Example 5) of copper phthalocyanine 
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This is invention about the synthesis method metal with non-metal phthalocyanine by using microwave energy &. 
Making a phthalocyanine compound in the free-solvent by using a microwave & supersonic wave, there is no the 
existing unnecessary solvent recovery and refining process and the efficiency of reaction increase. Accordingly, 
high-purity mental and non-metal phthalocyanine are gained more than the solvent synthesis method by using the 
existing conventional heat-source type and having uniform and tiny particles, it is very profitable that the 
-next -hand I ing manufacturing process is reduced 

- (5 /J Wh3t id c? ci^fmsd ' 
Claim 1. 

A process for Metal or Metal-free Phthalocyanine agitate as anhydrous-phthal ic acid , phthal ic-amide. 1,3- 
diaminoisoindol , 1 .2-dicyanoben2ene or separately halogen derivates, alkyi derivates. alkoxy derivates 
intermingle with a metal chloride, a alkoxy chloride and at once applying frequency 0.1 - 100 GHz. mlcrowavelOO 
- 3.000W. supersonic wave 1 - 1.000kHz. 100 - 5.000W of materials is react on 1X-250'C. 0.25-15hrs. 

Claim 2 . 

In addition to claim 1.. the synthesis method a metal and free-metal with copper, a Nikel , a cobalt, a 
manganese, a Aluminium, a palladium, a tartar, a wax. a titanium. Rubidium. Terbium, Cerium. Lanthanum, a zinc 
or hydrogen. 

Claim 3 

A process according to claim 1. wherein Metal element Is copper. 
Claim 4 

A process according to claim 1. or claim 2 . wherein Metal mixture is urea or Ammonia. 
Claim 5 

A process according to claim 1. or claim 2 . wherein Metal mixture is Ammonium molybdate on DBU or DBU 
catalyst. 

Claim 6 

A process according to claim 1, or claim 2 . wherein Metal mixture is feature Reaction catalyst are used that 
Solvent Is used In aroma halon hydrocarbon group of alkyI benzene. N-methyl-2-pyr role, quinine, 
tr ichlorobenzene and l-chloronaphthalene. and alcohol group of n- octanol , 2-methylhexanol , ethyleneglycol I 

XI aim 7 

A process equipment according to claim 1. or claim 2. wherein the Microwave energy is used in heating up about 
2-20*C/min to 12010 and then heating up about 0.25 - 10*C/min to 130 250*0 (Final Temp) 

Claim 8 

This invention are using agitator to equalize the microwave in microwave vessel and a 0.1-100GHz output 
frequency, 100-3000W output frequency, using PID type temp controller, condenser, microwave Tip. Pyrex vessel 
and solvent Tank to measure/control the reaction materials. 

Claim 9 

A process equipment according to claim 8. wherein choice of gathering is Metal chloride and element of metal 
are Copper. Iron, Cobalt. Nikel. Mangan. Aluminum. Gallium, Vanadium. Palladium. Plumbum. Tartar. 
Titanium. Rubidium. Terbium. Cerium. Lanthanum, zinc or hydrogen Flour I ne. Iodine. Chrorine. Bromine. 

Claim 10 

A process equipment according to claim 8, or claim 9. wherein Metal element Is copper. 
Claim 11 

A process equipment according to claim 8. or claim 9. wherein the Mixing reaction is going under Urea or 
Ammonia gas. 

Claim 12 

A process equipment according to claim 8. or claim 9. wherein the catalyst of mixing reaction is Ammonium 
Molybdate. DBU or under OBU catalyst 

Claim 13 

A process equipment according to claim 8. or claim 9. wherein Metal mixture is feature Reaction catalyst are 
used that Reaction catalyst are used in Ammonium Molytxlate, D8U( 1 .8-diazabicyclo [ 5.4.0 )undec-7-ene) or 



DBN( 1 .5-diazabicyclo(4.3.0]-non-5-ene) . Solvent is used in aroma hialon hydrocarbon group of alkyi benzene. N- 
meihyl~2-pyr role, quinine, t r ichlorobenzene and l-chloronaphthalene, and alcohol group of n- octanol . 2- 
methylhexanol . ethyleneglycoll 

Claim 14 

A process equipment according to claim 8. or claim 9. wherein the Microwave energy is used in heating up about 
2-20t;/min to 120*0 and then heating up about 0.25 - 10*C/min to 130 - 250t;(Final Temp) 
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NOVELTY - A process and apparatus for preparing metal or nonmetal 
phthalocyanine are provided, thereby preparing small needle-shaped 
phthalocyanine, so that the time required for a dyeing process can 
be significantly decreased and the phthalocyanine after dyeing 
process can have improved quality. 

- DETAILED DESCRIPTION - A process for preparing metal or nonmetal 
phthalocyanine comprises the steps of: mixing anhydrous phthalic 
acid, phthalimide, 1 , 3-diiminoisoindoline, 1 , 2-dicyanobenzene or 
halogen derivatives thereof, alkyl derivatives thereof, or alkoxy 
derivatives thereof with metal chloride or alkoxy metal in solvent; 
and reacting the mixture at 130 to 250 deg. C for 0-25 to 15 hours 
with applying 0.1 to 100 GHz and 100 to 3000 W microwave and 1 to 
1000 kHz and 100 to 5000 W ultrasonic wave to the mixture, wherein 
the metal source of the metal chloride or alkoxy metal is selected 
from the group consisting of copper, iron, nickel, cobalt, 
manganese, aluminum, palladium, tin, lead, titanium, rubidium, 
banadium, gallium, terbium, cerium, lanthaniim and zinc . (Dwg . 1/10) 
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Process and apparatus for preparing metal or nonmetal phthalocyanine. 
Jung, Gi Seok; Kwon, Jong Ho; Park, Seong Su; Son, U. Ho (Phthalos Co., Ltd., 
S. Korea). Repub. Korean Kongkae Taeho Kongbo KR 2003058987 A 7 Jul 
2003, No pp. given (Korean). (Korea, Republic Of). CODEN: KRXXA7. CLASS: 
ICM: C07F001-08. APPLICATION: KR 2003-30726 14 May 2003. DOCUMENT 
TYPE: Patent CA Section: 29 (Organometallic and Organometalloidal 
Compounds) 

A process and app. for prepg. metal or nonmetal phthalocyanine are provided, 
thereby prepg. small needle-shaped phthalocyanine, so that the time required for 
a dyeing process can be significantly decreased and the phthalocyanine after 
dyeing process can have improved quality. A process for prepg. metal or 
nonmetal phthalocyanine comprises the steps of: mixing anhyd. phthalic acid, 
phthalimide, 1,3-diiminoisoindoline, 1 ,2-dicyanobenzene or halogen derivs. 
thereof, alkyi derivs. thereof, or alkoxy derivs. thereof with metal chloride or alkoxy 
metal in solvent; and reacting the mixt. at 130 to 250 deg. C for 0.25 to 15 h with 
applying 0.1 to 100 GHz and 100 to 3000 W microwave and 1 to 1000 kHz and 
100 to 5000 W ultrasonic wave to the mixt., wherein the metal source of the metal 
chloride or alkoxy metal is selected from the group consisting of copper, iron, 
nickel, cobalt, manganese, aluminum, palladium, tin, lead, titanium, rubidium, 
vanadium, gallium, terbium, cerium, lanthanum and zinc. 
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